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Method for Producing a Protective Coating, Said Protective Coating, 
Use of Same and Component Having a Protective Layer 



The present invention relates a method for producing a protective coating according to the preamble of 
Patent Claim 1. In addition, the invention relates to a protective coating according to the preamble of 
Patent Claim 10, a component having a protective coating and use of said protective coating. 

In operation of components, in particular components of gas turbines at high temperatures, the free 
surfaces thereof are exposed to highly corrosive, erosive and oxidizing conditions. For use in gas 
turbines, such components may be made of a super alloy based on nickel or cobalt, for example. To 
protect against erosion or corrosion and oxidation, the components are provided with coatings. Coatings 
for preventing corrosion, oxidation and erosion are disclosed in German Patent DE 198 07 636 C1 and 
German Patent DE 199 09 675 A1 . 



Against this background, the present invention is based on the problem of creating a novel method for 
producing a protective coating and a novel protective coating. In addition, it is within the scope of the 
present invention to propose a component having a protective layer and a use of such a protective layer. 

This problem is solved by improving upon the method defined in the preamble through the features of the 
characterizing part of Patent Claim 1 . 



According to this invention, at least one lacquer material is provided, whereby the lacquer material is a 
phosphate or silicate, preferably mixed with particles. At least one layer of the lacquer material or of each 
lacquer material is applied to a component that is to be protected from erosion. The applied lacquer layer 
or each applied lacquer layer is converted to a glass layer. 



According to an advantageous refinement of the present invention, multiple lacquer layers based either 
on phosphate or silicate are applied to the component, whereby the lacquer layers differ through the 
particles added. The component coated with the lacquer layers is heated and then cooled, with a 
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phosphate-glass bond or a silicate-glass bond being formed between the originally separate and discrete 
lacquer layers. 

The inventive protective layer is characterized by the features of the Independent Patent Claim 10. The 
inventive component is defined in Patent Claim 16 and the inventive use is defined in Patent Claims 18 
and 19. 

The inventive protective layer may be formed with a layer sequence of at least two different layers, e.g., a 
lacquer layer based on phosphate or on silicate with added aluminum powder and/or with added hollow 
beads and a lacquer layer based on phosphate or silicate with added ceramic particles and/or nitrite 
particles, arranged with the layers in a repeating sequence and in this way to form a so-called multilayer 
laminate. 

Preferred embodiments of the present invention are derived from the dependent claims and the following 
description. 

Exemplary embodiments of the present invention are explained in greater detail below with reference to 
the figures without being limited to them. They show: 

Figure 1 : a perspective view of a blade of a gas turbine, and 

Figure 2: a rotor of a gas turbine having integral blading. 

The present invention is explained in greater detail below with reference to Figures 1 and 2. Figure 1 
shows a blade of a gas turbine; Figure 2 shows a rotor of a gas turbine having integral blading. Both of 
these components are coated with the inventive protective layer which is applied to same in the scope of 
the inventive method. 

To produce the erosion-resistant coating for a component, the surfaces of the component to be coated 
are preferably sandblasted before applying the coating to yield a bare metallic surface on the component. 
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Instead of sandblasting, of course any other method may also be used to yield a bare metallic surface. 

In the inventive method for producing an erosion-resistant protective layer, the process is carried out in 
three main steps as described below. In a first main step, at least one lacquer material is prepared, 
whereby the lacquer material or each lacquer material is comprised of a phosphate-based or silicate- 
based material and particles are added to the lacquer material or to each lacquer material. In a second 
main step, at least one layer of the lacquer material or each lacquer material is applied to a component 
that is to be protected from erosion. Then in a third main step, the applied lacquer layer or each applied 
lacquer layer is converted to a glass layer. The individual main steps of the inventive method are 
described in greater detail below. 

As mentioned above, in a first main step of the inventive method, at least one lacquer material is made 
available. The lacquer material is a phosphate or a silicate in which particles are embedded. If a 
component that is to be coated is coated with multiple lacquer layers, then multiple lacquer materials are 
provided, based either on phosphate or silicate and differing in the added particles. It is thus within the 
scope of the present invention to add an aluminum powder or hollow beads to the lacquer material based 
on phosphate or silicate. Such a lacquer material is then used preferably for a lacquer layer, i.e., a 
coating applied next to the component. In addition, it is within the scope of the present invention to 
provide a lacquer material based on phosphate or silicate to which ceramic particles or nitrite particles are 
added as the particles. Such a lacquer material is used preferably for an exterior layer of lacquer, i.e., 
coating at a distance from the component. It is thus within the scope of the present invention to coat a 
component that is to be coated and protected from erosion by applying multiple layers of lacquer 
materials, whereby these lacquer material layers are based either on silicate or phosphate. The individual 
layers differ through the particles added to the phosphate or silicate. Depending on whether the layer is 
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applied next to the component or at a distance from the component, i.e., depending on whether the 
lacquer layer forms an inner coating or an outer coating, the tasks to be assumed by the lacquer layer will 
differ and thus the particles added to the phosphate or silicate will differ. 

In a second main step of the inventive method, the component that is to be protected from erosion is 
preferably coated with multiple layers of the lacquer materials provided. The coating is performed by 
lacquering, i.e., by application by dipping, spraying or painting. These coating methods can be using 
simple means and therefore inexpensively. 

After application of the layer or each layer by the lacquering technique to the component that is to be 
protected from erosion, the coated component is subjected to a conversion treatment in which the coated 
component is heated and then cooled. It is within the scope of the present invention that in this 
conversion process, the lacquer layers based on phosphate or silicate are converted to a glass. To this 
end, the coated component is heated, as already mentioned, and then cooled without crystallizing the 
lacquer materials based on phosphate or silicate. 

In this context, it is important that all the layers of a component that is to be protected from erosion are 
produced either with a lacquer material based on phosphate or a lacquer material based on silicate. In the 
conversion process, it is then ensured that the layers originally separated from one another will undergo a 
uniform phosphate glass bonding or silicate glass bonding. The layers originally separated from one 
another are thus converted to a single phosphate glass layer or silicate glass layer, whereby the different 
particles are embedded in the phosphate glass layer or the silicate glass layer, depending on the distance 
of the particles from the surface of the component to be coated. Thus the gradual difference in design 
and/or the gradual difference in composition of the coating is retained but without the problems of 
separate layers and/or coatings. 

It is also within the scope of the present invention to apply an antifouling layer to the component as the 
final top layer. The term fouling is understood to refer to deposition of dirt particles or organisms on the 
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surfaces of materials. So-called antifouling coatings thus prevent the adhesion of impurities to the surface 
of the component. Various antifouling coatings are known from the state of the art. The choice of a 
suitable antifouling layer is the responsibility of the aforementioned persons skilled in the art, as 
discussed here. 

It is also within the scope of the present invention to apply the erosion-resistant protective coating to the 
components of a gas turbine around which the gas flows, in particular an aircraft jet. This may refer to all 
the components of a gas turbine with gas flowing. However, the use of the inventive protective layer on 
blades of a gas turbine or on rotors having integrated blading is preferred, namely so-called bladed disks 
(blisks) or so-called bladed rings (blings). 

Figure 1 thus shows in a highly schematic diagram a perspective view of a blade 10 of a gas turbine. The 
blade 10 comprises the pan 1 1 of the blade, which may be made of a fiber-reinforced plastic and is 
mounted on a metallic blade footing 12 made of a titanium-based alloy. Such a blade 10 is used in a 
compressor of a gas turbine, for example, and is mounted on a rotor ring and/or a rotor carrier with its 
blade footing 12. The design of the pan 1 1 of the blade made of fiber-reinforced plastic has proven to be 
advantageous with regard to weight reduction, but there are disadvantages in the inadequate wear 
properties with respect to erosion. For this reason, the blade 10 is coated with a protective layer 13, 
where the protective layer 13 is applied to the blade pan 1 1 and/or the entire blade 10 in the scope of the 
inventive method described above. The protective layer 13 thus consists essentially of a phosphate glass 
or a silicate glass with particles incorporated into the phosphate glass or silicate glass. Depending on the 
distance from the surface of the blade pan 1 1 , different particles are incorporated into the phosphate 
glass or silicate glass. An aluminum powder is incorporated near the surface of the component and/or the 
blade pan 1 1 . Alternatively, hollow beads may also be incorporated. Ceramic particles or nitrite particles 
may be incorporated into the phosphate glass or silicate glass at a distance from the component. 
Preferably an antifouling layer is applied as the final topcoat. 
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Figure 2 shows an integrally bladed rotor 14 in a gas turbine that is not shown in detail. On its peripheral 
surface 15, the rotor 14 has multiple blades 16, which are an integral component of the rotor 14, arranged 
equidistantly in general and essentially extending radially. Such a rotor 14 having integral blading is also 
known as a bladed disk (blisk) or bladed ring (bling) depending on whether the rotor is designed as a disk 
or a ring. Such a rotor 10 having integral blading may have a poor wear performance with respect to 
erosion. To improve resistance to abrasive or erosive wear during operation of the rotor 14, it has an 
inventive protective layer 17. To avoid repetition, reference is made to the preceding discussion regarding 
this protective layer 1 7. 

It is thus within the scope of the present invention to provide a protective layer against erosion for the 
components of a jet propulsion engine surrounded by gas flow by providing a component with at least one 
layer of an enamel material based on phosphate or silicate. Different particles may be incorporated into 
the lacquer material based on phosphate or silicate. In a downstream process, the component to be 
coated is subjected to a conversion process, wherein the phosphate or silicate is converted to a 
phosphate glass or silicate glass. In coating the component with multiple lacquer layers, the individual 
lacquer layers either form a phosphate glass bond or a silicate glass bond. The individual layers differ 
through the particles added to the phosphate or silicate. 

The inventive protective layer can be manufactured inexpensively with simple means. The properties of 
the protective layer can be adjusted with precision by selecting and layering different layers. Adhesion of 
dirt particles or microorganisms is prevented by an antifouling layer. Due to the fact that the individual 
lacquer layers form a phosphate glass bond or a silicate glass bond after the conversion process, the 
problems of separate layers can be prevented. This avoids the risk of flaking of areas of the coating. 



